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Abstract
Background: While Arab countries showed an impressive decline in child mortality rates during
the past few decades, gaps in mortality by gender and socioeconomic status persisted. However,
large socioeconomic disparities in child health were evident in almost every country in the region.
Methods: Using available tabulations and reliable micro data from national household surveys, data
for 18 Arab countries were available for analysis. In addition to infant and child mortality, child
health was measured by nutritional status, vaccination, and Acute Respiratory Infection (ARI).
Within-country disparities in child health by gender, residence (urban/rural) and maternal
educational level were described. Child health was also analyzed by macro measures of
development, including per capita GDP (PPP), female literacy rates, urban population and doctors
per 100,000 people.
Results: Gender disparities in child health using the above indicators were less evident, with most
showing clear female advantage. With the exception of infant and child survival, gender disparities
demonstrated a female advantage, as well as a large urban advantage and an overall advantage for
mothers with secondary education. Surprisingly, the countries' rankings with respect to disparities
were not associated with various macro measures of development.
Conclusion: The tenacity of pervasive intra-country socioeconomic disparities in child health calls
for attention by policy makers and health practitioners.
Background
Scholarly and policy interest in health disparities and in
the relationship between inequality and health status has
increased dramatically over the past few decades [1-6], but
most of it focused on the developed countries [7-11]. Sim-
ilarly, while research linking poor outcomes in child
health to poverty and inequities was growing, much was
still based in the developed countries [12-14]. However,
the burden of child mortality and morbidity falls most
heavily on the developing world [15-17]. As Black et al
pointed out, "More than 10 million children die each
year, most from preventable causes and almost all in poor
countries" [16].
In the Arab region, several studies documented gender
disparities in health, including female disadvantage in
survival chances and access to health care for children and
older adults [18-23]. However, empirical evidence regard-
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ing the link between socioeconomic (or social class) dis-
advantage and child health in the region remains tenuous.
Arab countries have made considerable progress in the
past few decades in improving the health and wellbeing of
their people. Infant mortality rates (IMR) for the region
witnessed an impressive decline of about 69% from 1970
to the present, a sharper decrease than in most other
developing regions [21,24]. However, despite such
progress, or perhaps because of it, disparities within and
across countries remained and may have even increased
over time [21,25].
Numerous socioeconomic factors play a role in determin-
ing child health, and the Arab region demonstrates con-
siderable disparities in terms of socioeconomic and
human development both within and across countries.
Although intra-country socioeconomic disparities are
more difficult to measure, in Tunisia – ranked by the
UNDP as having a medium-level of human development
– the richest 10% of the country's households absorbed
47.3% of all income/consumption, compared to only
2.3% by the poorest 10% [18].
Within the literature that exists, inter-country infant and
child mortality disparities in the region have been specifi-
cally linked to wealth and socioeconomic status. Infant
mortality for the region was found to be inversely corre-
lated to female and male literacy rates, as was annual GNP
per capita, the proportion of the population with safe
drinking water, and adequate access to sanitation facilities
[26].
Moreover, excess female child mortality has been preva-
lent in most if not all Arab countries, ranging from 10 to
30% [21]. For countries with low levels of mortality, male
children will normally have higher mortality rates than
females [27]. Thus, gender parity in child mortality indi-
cates female disadvantage.
Health is more than survival and mortality, however, and
should include consideration of factors that capture the
deterioration of health, such as nutritional status and dis-
eases, as well as measures that protect children's health,
like immunization coverage. According to the WHO's
Global Database on Child Growth and Malnutrition,
child malnutrition in the region, as measured by stunting,
has decreased on the whole since 1980 [28]. However,
more than one in six children still suffered from malnutri-
tion across the region, and one in 13 from severe malnu-
trition [21].
In the Arab region, intra-country socioeconomic dispari-
ties have also been shown to affect childhood nutritional
status. Inequities like low household income, low mater-
nal level of education, or residence in rural or squatter
areas were shown in various studies to negatively impact
child health indicators like under- or mal-nutrition, wast-
ing or stunting in different Arab countries [21,29-32].
This article provides a descriptive portrait of disparities in
child health in 18 countries in the Arab region during the
1990s, using available tabulations and reliable micro data
from national household surveys. Although descriptive,
the paper attempts to answer three questions: (1) what
was the extent of within-country disparities in child health
in the region in the 1990s? (2) of the gender and socioe-
conomic disadvantages facing Arab children, which is
greater?, and (3) is there an association between levels of
health disparities and socioeconomic development of
countries? An assessment of existing disparities in child
health and the factors associated with them is an impor-
tant undertaking if we are to arrive at appropriate reme-
dial interventions designed to improve equity in health.
Methods
Data sources
This study was based on both survey data on child health
indicators and macro-level data on the socioeconomic
development of the countries under examination. In both
cases, we relied primarily on secondary sources or readily
available, published reports. Unlike previous studies
using largely UN estimates or data from small samples,
our main sources of data on child health were population-
based household surveys conducted in 18 Arab countries
during the 1990s. The majority of the surveys were com-
pleted during 1995–1998. The exceptions were Maurita-
nia (1990/92) [33], Algeria (1992) [34], Sudan (1992–
93) [35] and Syria (1993) [36]. The surveys were from the
following sources: DHS (Egypt [37], Jordan [38], Yemen
[39]), PAPChild (Algeria [34], Lebanon [40], Libya [41],
Mauritania [33], Morocco [42], Sudan [35], Syria [36],
Tunisia [43]), Gulf Family Health Surveys (Bahrain [44],
Kuwait [45], Oman [46], Qatar [47], Saudi Arabia [48],
UAE [49]) and the PCBS Health Survey (Occupied Pales-
tinian Territories) [50].
All of these national surveys relied on fairly standardized
instruments and similar methodologies, thus enhancing
comparability of data between countries and over time.
Table 1 provides information about sample characteristics
of all the surveys used here. In the surveys, women of
reproductive age were asked the same questions about
their reproductive history (dates of birth and age of death
of all their live born children). Furthermore, women (or
care givers) were asked questions about the health and
nutritional status of their children aged less than 5 years.
Data for national-level demographic and socioeconomic
indicators were from the Human Development ReportInternational Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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(1999) [51], and the UN PRED (2002) [24] and WHO
(2002) [52] cross-national databases, except for Palestine.
The 1999 HDR provided national level-level data from
1997 in the areas of real per capita GDP (PPP) and female
literacy rates. UN PRED, a machine-readable database pre-
pared by the Population Division of the United Nations
Secretariat, provided data on national percentages of
urban population for 1995. The number of doctors per
100,000 people in 1995 was obtained from the WHO
database. Corresponding data for the Palestinian areas
were obtained directly from the Palestinian Central
Bureau of Statistics in Ramallah, West Bank for 1997–
1998 [53].
All the indicators obtained were for the mid-1990s, or
otherwise chosen based on their proximity to the year in
which the survey for a given country was conducted.
When we could not obtain macro data for the same year
of the survey date, we used available data for the year clos-
est to the survey date.
Measures
Several child-health related measures were used. Mortality
was measured by the IMR (the number of infant deaths
per 1,000 live births) and the under-five mortality rate
(U5MR, defined as the number of deaths of children
under-five years per 1,000 live births).
Child nutritional status was measured by stunting and
wasting. Stunting was defined as the proportion of chil-
dren below -2 standard deviations from the median
height-for-age of the reference of the NCHS/CDC/WHO
international reference population, and signifies long-
term or chronic deprivation. Stunting can be correlated
with poor feeding practices, repeated infections and low
socioeconomic status [27]. Wasting, an indicator of acute
malnutrition [27], was defined as the proportion of chil-
dren below -2 standard deviations from the median
weight-for-age of the same international reference popu-
lation.
Child morbidity was measured by Acute Respiratory Infec-
tion (ARI), as reported by mothers or primary care givers.
ARI was measured by asking mothers about symptoms of
ARI within 14 days preceding the survey. Preventive care
for children was captured by immunization coverage.
According to UNICEF, in the 1990s a child of 12–23
months was considered fully covered if s/he received the
following vaccinations: BCG, measles, and three doses of
DPT-Polio (Child Info 2007) [54].
In addition to gender, two socioeconomic indicators were
also used to capture disparity: Place of residence (rural/
urban) and mother's level of education (illiterate, primary
level, or secondary and above). Several country-levels
measures of socioeconomic developments were also used,
including real GDP per capita in $US adjusted for pur-
chasing power parities (PPP), female literacy rates, pro-
portions of the population in urban areas, and number of
medical doctors per 100,000 people.
Analysis
Within-country disparities in child health by gender, resi-
dence (urban/rural) and maternal educational level were
first described. Since the disparities discussed here were
binary, simple disparity ratios (expressed per 100 per-
sons) were calculated for each health outcome. For exam-
ple, sex ratios of infant mortality were calculated for
Table 1: Summary of data sources, Arab countries
Country Year of survey Source Number of households Number of children under-five
Algeria 1992 PAP Child 6133 5092
Bahrain 1995 GFHS 4166 3120
Egypt 1995 DHS 16957 -
Jordan 1997 DHS 7335 -
Kuwait 1996 GFHS 3673 3514
Lebanon 1996 PAP Child 4600 2156
Libya 1995 PAP Child 6312 5348
Morocco 1990 PAP Child 5686 6000
Mauritania 1991–92 PAP Child 6717 4971
Occupied Palestinian Territory 1995–96 Health Survey 6204 6169
Oman 1995 GFHS 6103 9033
Qatar 1998 GFHS 4207 3775
Saudi Arabia 1996–97 GFHS 10510 10831
Sudan 1992–93 PAP Child 5320 4585
Syria 1993 PAP Child 5998 4352
Tunisia 1994–95 PAP Child 6085 3679
United Arab Emirates 1995 GFHS 5822 6285
Yemen 1997 DHS 10701 -International Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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gender disparity in mortality for each country, indicating
the number of female deaths per 100 males. Here, values
exceeding 100 would indicate female disadvantage. Simi-
lar disparity ratios were computed for rural-urban resi-
dence and maternal education.
A summary measure of each disparity was then computed
across countries in order to assess the associations
between disparities and levels of socioeconomic develop-
ment. First, each of the child health indicators described
here was ranked in descending order to compare relative
standings for each disparity in the region. Second, an aver-
age ranking score was obtained for wasting, stunting,
immunization, and disease (ARI). Third, ranking scores
for mortality were similarly created using solely disparity
ratios for infant mortality. Finally, an overall ranking for
each disparity was created by averaging the mortality
ranking scores and the other child health scores.
Bivariate associations between the three disparities (in
terms of rankings) and levels of socioeconomic develop-
ment were then examined using Spearman's ranking cor-
relation coefficients.
Results
With the exception of child survival, gender disparities in
child health demonstrated a female advantage. Although
female deaths were well below those for males in nearly
every country, the gap was not large enough when com-
pared to a European standard. On the other hand, socioe-
conomic disparities in child survival and other child
health indicators generally showed a large urban advan-
tage, as well as an overall advantage for mothers with sec-
ondary education.
An urban advantage was evident in child survival, wasting,
stunting and ARI, but not in immunization. Disparities by
maternal level of education indicated an advantage for
mothers with at least secondary education for child sur-
vival, fewer stunted and wasted children, and a greater
immunization rate. There was no similar advantage to
maternal education for ARI.
Gender disparities
Estimates showed a consistent gender gap in IMR and
U5MR (Table 2). Jordan had the lowest female disadvan-
tage in infant mortality, with 68 female infants dying per
100 males. All countries under consideration showed a
female advantage in both indicators, with the exception of
Egypt (IMR 101 and U5MR 107) and Saudi Arabia (IMR
103).
However, the absolute equality in mortality and morbid-
ity between the sexes is not necessarily and an indicator of
gender parity, owing to the biological difference between
the two sexes. It has been the practice to compare prevail-
ing sex-differentials in mortality rates to a standard such
as a model life table or a European one [22]. The average
of mortality rates for both infants and children under five
taken from 23 European life tables of the 1990s showed
Table 2: Disparity by Gender for Infant Mortality Rate, Wasting, Stunting, Acute Respiratory Infections, and Immunization Status, 
Arab countries
IMR U5MR Wasting Stunting ARI Immunization
Country Female deaths
for 100 male
Female deaths
for 100 male
Females wasted
for 100 male
Females stunted
for 100 male
Females with ARI
for 100 male
Males immunized
for 100 female
Algeria 72 78 100 104 93 100
Bahrain 87 82 100 95 95 100
Egypt 101 107 96 92 93 101
Jordan 68 79 118 91 75 -
Kuwait 89 92 83 92 99 103
Lebanon 98 94 93 94 97 99
Libya 80 86 100 85 101 100
Mauritania 84 - 96 100 87 95
Morocco 87 94 85 93 98 100
Occupied Palestinian Territory 79 80 81 116 74 -
Oman 90 93 84 98 91 100
Qatar 80 94 - - 94 -
Saudi Arabia 103 89 81 84 91 100
Sudan 90 85 110 99 98 100
Syria 84 90 91 93 81 101
Tunisia 81 89 123 101 104 100
United Arab Emirates 72 74 91 91 88 -
Yemen 81 89 88 98 92 101International Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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80 female deaths for 100 male [22]. Taking this average as
a standard, only three from the 18 Arab countries sur-
veyed showed a female advantage in IMR; for U5MR, only
the UAE had a real female advantage, at 74 female deaths.
Twelve countries showed an excess female mortality in
both IMR and U5MR.
From the 17 countries with data available for gender dif-
ferences in child nutritional status, 13 countries had
higher rates of stunting for male than female children. Pal-
estine, however, showed a clear female disadvantage.
There was also a clear male disadvantage with regard to
wasting in the region. The average for wasting in the 17
countries was 95 females for 100 males, with 9 countries
falling below that average. Only Jordan, Sudan and Tuni-
sia had significantly higher rates of female child wasting.
Likewise, there was a male disadvantage in ARI in the
region, with an average of 91 females with ARI for 100
males. Excepting Tunisia and Libya, all surveyed countries
had higher rates of ARI symptoms for male children than
for female children.
Available data for 13 countries did not show disparities
between female and male children for immunization
ratios, excepting Mauritania, which had a male disadvan-
tage.
Socioeconomic disparities
For child survival, data were available only by rural-urban
residence, with no estimates for child survival by maternal
level of education. Table 3 shows that child mortality rates
were significantly higher in rural areas than urban areas.
The largest urban-rural gaps in IMR were found in Tunisia
and Morocco, with 226 and 194 rural deaths for 100
urban, respectively. For U5MR, there was again a regional
urban advantage, with the largest advantage found in
Tunisia, Morocco and Egypt.
In terms of stunting and wasting, there was a consistent
urban advantage shown. Thirteen of the 14 countries with
data on stunting and wasting showed an urban advantage
for stunting, with the exception of Mauritania. Rural
stunting was particularly high in Tunisia and Jordan.
There was also a clustering of rural disadvantage in North
Africa. In wasting, of the 14 countries that had data avail-
able on urban-rural differences, 9 showed higher rural
rates of wasting, with the highest rural disadvantage found
in Mauritania (146 rural per 100 urban). With the excep-
tion of Egypt, all North African countries included here
showed rural disadvantage in wasting.
However, there was an urban disadvantage in ARI across
the Arab region, with only Mauritania and Yemen show-
ing an urban advantage. Syria had the most pronounced
Table 3: Disparity by rural-urban residence for infant mortality, child mortality, wasting, stunting, Acute Respiratory Infections, and 
immunization, Arab countries
IMR U5M Wasting Stunting ARI Immunization
Country Number of rural
deaths per 100
urban
Number of rural
deaths per 100
urban
Number of rural
children wasted
for 100 urban
Number of rural
children stunted
for 100 urban
Number of rural
children with ARI
for 100 urban
Number of urban
children
immunized for 100
rural
Algeria 167 161 118 169 90 104
B a h r a i n ------
Egypt 170 180 96 151 98 102
Jordan 146 146 117 214 83 -
K u w a i t ------
L e b a n o n ------
Libya 147 132 132 130 84 101
Mauritania 117 - 146 95 148 125
Morocco 194 204 125 172 63 103
Occupied 
Palestinian 
Territory
- - 88 107 79 -
Oman 128 129 120 121 85 99
Q a t a r ------
Saudi Arabia 152 135 88 106 91 96
Sudan 113 121 129 169 93 126
Syria 117 112 86 106 59 97
Tunisia 226 231 111 225 74 102
United Arab 
Emirates
128 145 91 108 90 97
Yemen 124 134 132 138 103 104International Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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urban disadvantage for ARI, followed by Morocco, Tunisia
and Palestine.
There were no major disparities in immunization cover-
age by the place of residence. The rural areas of Sudan and
Mauritania, however, were more disadvantaged than the
other Arab states.
Of the 16 countries with data on the rates of stunting and
wasting by mother's level of education, the vast majority
of countries showed a significant disadvantage of illiter-
ate mothers when compared to mothers with at least a
secondary education (Table 4). Estimates for 16 coun-
tries all showed an educational advantage for stunting,
and 12 show one for wasting. For stunting, the largest
educational advantages were found in Morocco (450)
and Jordan (322). For wasting, the highest educational
advantage was shown in Yemen (176), followed by
Oman, Syria and Mauritania. Kuwait (61) and Saudi Ara-
bia (89), however, showed a clear educational disadvan-
tage for wasting.
There was no apparent disparity by mother's education
and frequencies of ARI symptoms. It should also be noted
that data were available for only 10 countries; reliable
data were lacking to assess disparities by mother's educa-
tion for all of the wealthy Gulf States, as well as Algeria
and Mauritania.
Significant disparities by the educational levels of mothers
were observed for immunization coverage. Twelve coun-
tries showed a disadvantage of illiterate mothers com-
pared to mothers with at least a secondary education. The
highest disadvantage was found in Sudan (145). Of the
four countries with a slight educational disadvantage,
three were located in the Gulf (Bahrain: 98, Oman: 99,
and Saudi Arabia: 98).
Disparities and socioeconomic development
Table 5 presents the ranking of countries with respect to
the three measures of disparity in child health. The three
top ranked countries in child health disparities were UAE,
Saudi Arabia and the OPT, and the lowest ranked coun-
tries were Bahrain, Qatar and Tunisia. Two other general
trends were documented. First, there were apparent disa-
greements between the three different rankings, that is,
countries with high scores on gender disparity may not
necessarily rank high on residence or educational dispar-
ity. Second, there was a lack of correspondence between
rankings of disparities on the one hand and income or
regional groupings (e.g., Gulf, North Africa) on the other.
None of the disparities was significantly associated with
any measure of development at the national level as
judged by Spearman's rank correlation coefficients.
Although all the correlation coefficients were generally
weak, there were some noteworthy differences between
Table 4: Disparity by maternal level of education for wasting, stunting, Acute Respiratory Infections, and immunization status, Arab 
countries
Wasting Stunting ARI Immunization
Country Number of children of
illiterate mothers wasted
for 100 with secondary-
level mothers
Number of children of
illiterate mothers stunted
for 100 with secondary-
level mothers
Number of children of
illiterate mothers with ARI
for 100 with secondary-
level mothers
Number of children of
secondary mothers
immunized for 100
illiterate mothers
Algeria 98 188 - 105
B a h r a i n --- 9 8
Egypt 116 148 110 105
Jordan 151 322 103 -
Kuwait 61 174 - 110
Lebanon 141 248 77 115
Libya 129 158 61 102
Mauritania 159 107 - 92
Morocco 123 450 56 102
Occupied Palestinian 
Territory
100 202 67 -
Oman 163 160 - 99
Q a t a r --- 1 1 8
Saudi Arabia 89 127 - 98
Sudan 141 296 77 145
Syria 160 173 85 110
Tunisia 121 1835 61 103
United Arab Emirates 112 143 - 113
Yemen 176 290 143 111International Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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disparities. For gender disparity, the associations with
both female literacy (rs = -0.163) and the number of phy-
sicians (rs = -0.197) were rather weak, and there were no
associations with urbanization or GDP per capita. The
associations with educational disparity were also weak,
but generally stronger, with coefficients ranging from -
0.27 for number of physicians to -0.36 for GDP per capita.
Patterns of associations with rural-urban residence were
different, with a similar negative association with GDP per
capita (rs = -0.19), urbanization (rs = -0.19) and female lit-
eracy (rs = -0.16). Unlike previously, there was no associa-
tion between rural-urban disparity and the number of
physicians (rs = -0.068).
Discussion
According to the literature, income remains worldwide as
the most important determinant of child survival and
wellbeing across and within countries [55-57]. A recent
study on the socioeconomic determinants of infant mor-
tality in 152 countries reported that GNI/capita, young
female illiteracy, and income equality (as measured by the
Gini index) were significant determinants of IMR; for
middle-income countries, income equality was an inde-
pendent predictor [5]. Shawky [26] showed that in the
Arab region a significant positive association existed
between the level of income and an improvement in child
health indicators.
Although the data did not show an absolute excess mor-
tality of girls – rather seeming to indicate a male disadvan-
tage – a comparison of gender disadvantage between the
Arab countries and the European ones (used as a stand-
ard) showed that there was an excess female infant and
under-five mortality in the region. Our findings corre-
spond to those reached by Yount [22] in her study of sex
differentials of child survival in the Middle East, with his-
torical Northwest European life tables used as a standard.
Our findings also correlated with those by Arnold [27]. In
his review of Demographic and Health Surveys from 26
developing countries (1986–89), Arnold found that the
male infant mortality rate in 25 countries averaged to 19%
higher than that of female infants; the rates for the Arab
states, however, were much lower. Previous authors have
linked a disparity in child survival indicators to inequality
in seeking health services, disparity in food allocation and
care and unequal treatment of boys and girls by health
care providers [19,23], all within a cultural context of son
preference [20].
Female advantage in child nutritional status was docu-
mented. This can be explained by the biologically higher
susceptibility of boys to diseases such as diarrhea and ARI,
and their consequent failure to thrive. The male-female
ratio in nutritional status rates should also be quantified
in comparison to a standard, but such a standard was dif-
ficult to establish empirically. As cited by Arnold [27], in
a 1990 UNICEF study of the wasting rates of boys and girls
in 39 countries, the wasting of boys was found to be 1.3
times higher than that of girls. Our results showed that
female advantage in nutrition in the Arab region was not
as great. In particular, the Tunisian rate of wasting in girls
(123/100) and Palestine's 116 stunted girls to 100 boys
indicated a need to revise child nutritional policy.
Male disadvantage in ARI morbidity was also well docu-
mented. A male-female ratio of 1.25 has been reported in
literature [58]. The average male-female ratio for ARI in
Arab region was lower, at 1.1. This difference might have
resulted from boys receiving favoured attention to their
illnesses. This favoured care was quantified by Ahmed
[19] in a study establishing that the ratio for ARI was sig-
nificantly in favour of boys as compared to girls. Given the
established male disadvantage, the rates of Libya and
Tunisia favouring boys (101/100 and 104/100 respec-
tively), are of concern.
The absence of gender disparity in immunization cover-
age was reported in the literature [59]. This achieved par-
ity can be attributed to the generalization of
immunization programs by most governments in Arab
countries [59].
For disparity by place of residence, the levels in child mor-
tality showed significantly higher rates in rural areas, as
would be expected. The same trend was found in the
nutritional status of children. Children living in rural
environments showed a disadvantage in all indicators
except for ARI. The urban penalty in ARI might have
Table 5: Average rankings by form of disparity, Arab countries
Country Gender Rural-Urban
residence
Maternal
education
Algeria 7 7 8
Bahrain 13 - -
Egypt 13 12 4
Jordan 2 7 16
Kuwait 6 - 2
Lebanon 16 - 9
Libya 7 7 6
Mauritania 10 3 12
Morocco 10 11 13
Occupied Palestinian Territory 3 - 4
Oman 7 4 14
Qatar 13 - -
Saudi Arabia 7 4 2
Sudan 18 6 9
Syria 4 1 11
Tunisia 16 12 7
United Arab Emirates 1 2 1
emen 5 7 15International Journal for Equity in Health 2008, 7:24 http://www.equityhealthj.com/content/7/1/24
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resulted from the higher rates of pollution in urban areas
relative to rural places. This overall health disadvantage of
rural populations in the Arab region was perhaps due to
the lower socioeconomic status in rural settings that limit
access to health care and adequate nutrition. However, it
was difficult to separate these effects due to the lack of req-
uisite micro data. There was no disparity by place of resi-
dence for immunization rates, again as a result of
governmental policies in the region encouraging universal
immunization coverage [60].
A significant disadvantage of illiterate mothers compared
to mothers with at least secondary education was seen in
wasting, stunting and vaccination rates. The disparities
were higher than those found for gender and by place of
residence. Although the benefits of literate mothers for
children's health are well established, higher levels of edu-
cation in mothers have also been linked to higher
incomes [61]. However, an education disadvantage was
indicated in some Gulf States for wasting (Kuwait and
Saudi Arabia) and for immunization (Bahrain, Oman and
Saudi Arabia). A possible explanation of this finding
could be the involvement of foreign domestic workers in
care provision to the children of highly educated mothers
[62].
Overall, this paper provided evidence of pervasive ine-
qualities in child health in the Arab region. Although the
findings point to an apparent female advantage in mortal-
ity rates and nutritional status during the 1990s in the
region, these rates were well below what would be
expected using a European standard rates indicating per-
sisting female disadvantage. This persistent female disad-
vantage is perhaps due to persisting discriminatory
practices against female children in the region. Rural resi-
dence and illiteracy were clearly markers of disadvantage
in almost any measure of child health used in this study.
It also appears that the gender gap was less important than
that based on socioeconomic markers.
Associations between disparities with selected macro
development indicators were all weak, and statistically
non-significant. Thus, unlike overall levels of child sur-
vival and other health indicators, higher income or socio-
economic development did not seem to reduce common
disparities in child health.
This evidence calls into question the global strategies
adopted so far to improve child health in the Arab region.
Unlike in the 1970s and 1980s, there was currently no
'magic bullet' to improve child survival [63], and mother's
education may no longer impact infant survival in urban
areas [64]. Also, we know that economic growth or devel-
opment may not be sufficient in generating health
improvement of a population [65]. The evidence pre-
sented here pertaining to child health, rather than merely
his/her survival, has important implications for social and
health policy at the regional and national levels. Policies
which aim to improve access to public and private health
services and to reduce gender and economic disparities
may help improve children's health status and wellbeing
[56,66,67]. Given current levels of infant mortality,
greater attention should be directed at broader issues of
child wellbeing, and to the struggle for more equity in
health care provision.
The analysis reported in this paper has some limitations.
First, there were some gaps in the data available to us from
these survey reports. Estimates for the child health indica-
tors used were not available for all 18 countries. Further-
more, mortality rates by maternal education were
available for only a small number of countries, preventing
us from conducting meaningful analysis of socioeco-
nomic differentials in mortality. Second, the reliability of
the estimates reported varied, depending on the survey
design and competence of the field organizations respon-
sible for data collections. Third, although the rates pro-
vided by these surveys were more accurate than the
estimates and projections used by UN agencies, the sur-
veys' raw data files were not available to us for undertak-
ing more in-depth analysis. Thus, we were not able to
examine disparities at the household level, incorporating
relevant risk factors into the analysis. It is of particular
interest, for example, to examine gender disparities in
child health within socioeconomic strata, but such
detailed tabulations were not available to us. Also, disag-
gregated child health indicators by socioeconomic varia-
bles such as income or household wealth were lacking.
Finally, the conclusions regarding the links between dis-
parities and socioeconomic development across countries
were based on bivariate analysis owing to the small sam-
ple used here. More analytic research using multi-level sta-
tistical techniques incorporating both household and
country level effects using micro data is needed, but must
wait 'data democratization' by countries in the region.
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